Key indicators: single-crystal X-ray study; T = 150 K; mean (C-C) = 0.009 Å; Hatom completeness 98%; disorder in main residue; R factor = 0.038; wR factor = 0.125; data-to-parameter ratio = 22.6.
The octahedral cluster core of the anion in the structure of the title compound, (C 16 H 36 N) 3 [Mo 6 (C 4 H 9 S) 6 ( 3 -Cl) 7 ( 3 -S)]Á-2H 2 O, has 3 site symmetry. Two 3 -Cl atoms fully occupy positions in the cluster core, while the remaining six positions are statistically occupied by Cl and S atoms in a 1:5 ratio. The fully occupied Cl-atom positions are located on sites with 3 symmetry, and the N atom of tetrabutylammonium cation is located on a site with 2 symmetry. The structure contains also two disordered solvent water molecules, one of which is located on a threefold rotation axis and the other in a general position, both with an occupancy of 0.25. The water molecules are localized in cavities formed by the tetrabutylammonium cations and the tert-butanethiolate groups. The metal clusters are stacked in a cubic close packing arrangement along [001] .
Related literature
For a review of octahedral halogen-bridged metal clusters, see: Prokopuk & Shryver (1998) . For synthesis and structures of related halogen/chalcogen clusters, see: Abramov et al. (2009) ; Ebihara et al. (1988) ; Ebihara, Imai et al. (1995) ; Ebihara, Toriumi et al. (1995) ; Michel & McCarley (1982) ; Nocera & Gray (1984) . For a related transformation of tBuS À , see: Petrov et al. (2010) . For synthesis and structures of related clusters with sulfur-substituted halogen atoms, see: Schoonover et al. (1996) ; Szczepura et al. (2008) .
Experimental
Crystal data (C 16 Symmetry codes: (i) y; Àx þ y; Àz; (ii) Àx þ y; Àx; z; (iii) Ày; x À y; z; (iv) x À y; x; Àz.
Data collection: APEX2 (Bruker, 2004 ); cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 2-(X = halogen) is the ability of tuning the electronic structure and the properties of the cluster core by step-by-step exchange of the terminal X atoms.
The exchange of the µ 3 -bridging X atoms is also possible; however, reactions of this type are less common. The halogenchalcogen clusters with one or two chalcogen atoms (or their mixtures) were obtained in the reactions of [Mo 6 (µ 3 -X) 8 X 6 ] 2-with NaSH, NaSeH or in situ-generated H 2 Se (Michel & McCarley, 1982; Ebihara et al., 1988; Ebihara, Imai et al., 1995; Ebihara, Toriumi et al., 1995; Abramov et al., 2009 . The analysis of the temperature factors of the atoms in the µ 3 -positions leads us to the conclusion that two positions are occupied with Cl atoms only, while the remaining six positions are statistically occupied with Cl and S atoms in a 1:5 ratio (Fig. 1 ). The presence of one S atom in the cluster core has no noticeable effect on its geometry (Schoonover et al., 1996; Szczepura et al., 2008) .
The structure contains two disordered lattice water molecules. One is located on a threefold rotation axis, the other is located in a general position. 
Refinement
The site occupation factors of the S and Cl atoms of the disordered Cl2/S2 site were preliminary refined without any constrains giving us the ratio. Constrained occupation factors were taken into account in the final refinement cycle. The composition of the anion has been confirmed by electrospray mass-spectrometry. The signal at m/z 695.7 was assigned to the [Mo 6 (µ 3 -S)(µ 3 -Cl) 7 (S t Bu) 6 ]] 2-anion. The H atoms of the disordered water molecules could not be located and were excluded from refinement.
Computing details
Data collection: APEX2 (Bruker, 2004 ); cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT (Bruker, 2004 );
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) , Mercury (Macrae et al., 2006) and POV-RAY (Persistence of Vision, 2004); software used to prepare material for publication: SHELXTL (Sheldrick, 2008) . 89.10 (3) C1-C4-H4A 109.5 Cl2-Mo1-S1
94.93 (3) C1-C4-H4B 109.5
